of activity resulting from repetitive muscle movements with or without objects, for the shake of practicing sensorimotor schemes [4] . According to Piaget [1] , functional play is the first of three successive stages preceding constructive and dramatic play. An adequate definition of this form of play was provided by Ungerer & Sigman [5] : "The appropriate use of an object or the conventional association of two or more objects, such as using a spoon to feed a doll or placing a teacup on a saucer". In this vein, it is suggested that functional play emerges from some form of representation [6] , although there is no unanimity about the nature of this representation as well as its relation to symbolic function. Some authors propose a dissociation between functional play and symbolism explaining that unlike functional play, which requires a first order representation e.g. of a pen as a rocket, symbol requires a more complex representational system i.e. a secondorder representation about this representation (a metarepresentation), namely, that the representation is not true [7] [8] [9] .
Nevertheless, a considerable amount of research does not support the view of dissociation; rather, evidence is provided that at least in typically developing children functional play not only is related to symbolic play and language, but it also facilitates these skills. Focusing on the relationship between functional play and language, Sigman and Ungerer [10] examined preterm and full -term infants in experimental conditions and found that functional play directed towards dolls and other persons as well as meaningfully related sequences of functional acts at 13½ months were associated with to typically developing children (80% vs. 100%) this difference was not statistically significant, probably because of ceiling effects.
Other studies comparing children with ASD with typically developing children or children with other developmental disorders matched for language development reveal that children with ASD spend less time in functional play in spontaneous situations, but not in structured situations. In structured situations functional acts produced by children with ASD do not differ significantly from those produced by typically developing children or children with other developmental disorders [10, 18, 19] .
However, Jarrold, et al. [20] found that while elicitation increased overall levels of functional play, children with ASD still produced functional acts at a significantly lower rate than language matched learning disabled and normal controls. Other studies also report that functional acts produced by children with ASD are less varied and less integrated compared to those of controls. Ungerer and Sigman [5] divided a group of 16 children with autism aged 3 to 6 years into two groups based on language comprehension. According to their findings, unlike what is the case in typically developing children after 21 months, in children with ASD dolldirected functional play was less than or just equal to that of self-directed functional play. Moreover, doll-directed functional play was more likely to be observed in the high-language group, while children with poor language comprehension spontaneously produced less objectdirected and self-directed functional play than children with better comprehension. Williams, et al. [21] focused on the quality of functional play in ASD children (mean CA 48.8 months) in comparison to children with Down Syndrome and typically developing children matched for expressive and receptive language. Play was assessed in home environment during parent -child interaction. The authors report no significant differences between the three groups in the total amount of functional play. However, it was demonstrated that children with ASD produce less other or doll-directed functional acts than controls.
There are relatively few studies examining directly the relation between functional play and language. Mundy and colleagues [22] investigated social and cognitive correlates of language acquisition in 16 young children with ASD (mean CA 54.5 months) by examining the relations among object play skills, nonverbal communication, and language abilities. Results showed that the total number of different functional play acts was not significantly correlated with the language scores. However, consistent with previous data [5] dolldirected functional play was significantly correlated with receptive language age scores. Certain types of nonverbal communication skills were also shown to be significant correlates of language development in language measured at 13½ months and at 22 months. The authors conclude that the consistent relations found between play and language in this research derived from infants' ability to translate experience into symbols that are used as a means of interacting and communicating with others. McCune [11] studied the relation between play and language in a cross-sectional and a longitudinal sample of infants between 8 and 24 months. Data were collected at home, during mother-infant interaction. It was found that the onset of the lexicon was associated with two types of functional play: a) Self-directed functional play (e.g. eating, drinking, sleeping, or grooming), accompanied by sound effects, affect or gestures, revealing an awareness of the pretend aspects of the behavior, and b) Other-directed functional play i.e. having others enact pretend schemes (e.g., feed doll, groom mother). Lewis, et al. [12] administered the Lowe and Costello Symbolic Play Test (SPT) [13] to investigate the relationship between functional play, symbolic play, non-verbal ability, and expressive and receptive language in normally developing children aged between 1 and 6 years. Despite its name, the SPT assesses functional play, rather than symbolic play [14] . When effects of chronological age were partialled out, functional play was correlated significantly with expressive language. Lyytinen, et al. [15] also used the SPT to examine language -play relations in 110 18-monthold toddlers and found significant associations of other -directed play with both language comprehension and language production.
The present study aims to contribute to this literature by investigating the relation between functional play and certain aspects of language in children with Autism Spectrum Disorder (henceforth ASD). ASD is a severe neurodevelopmental disorder characterized by impairments in social and communication behaviors, and a restricted range of activities and interests. Once considered rare, ASD is now believed to affect as many as 1 in 60 individuals [16] . ASD affects the manner a developing person moves and responds in the environment -both the physical and the interpersonal. It disturbs the development of interpersonal communication and collaborative action [17] .
Earlier studies on the relation between functional play and language in children with ASD has been investigated using mainly two methods i.e. either by comparing ASD children with typically developing children matched for language development, or by directly searching for correlations between functional play and performance on language assessments. In a well-known study Baron-Cohen [7] compared a group of children with ASD (mean CA 8.1 years) with a group of children with Down Syndrome and a group of typically developing children matched for vocabulary comprehension. Play behavior was assessed in an experimental setting. Results showed that, although children with ASD produced 20 percentage points less functional play compared Taking into account the above considerations, the present study examines the association of functional play and other communicative abilities with language in toddlers with ASD in a naturalistic setting. The hollowing hypotheses were formed:
1. Toddlers with ASD will manifest less joint attention behaviors compared to TD toddlers.
2.
Toddlers with ASD will manifest less functional play compared to TD toddlers.
3. Preverbal communicative abilities, joint attention and functional play may be associated with language development, especially word learning, in both groups.
Method Participants
In the present study, participated 10 children with ASD (8 boys and 2 girls, mean CA 54.1 months) and 10 typically developing (TD) toddlers (8 boys and 2 girls, mean CA a 17.1 months) who were matched for visuospatial, fine motor, and linguistic abilities on the raw scores of the Müllen Scales of Early Learning (MSEL) ( Table 1) . Thus, any group differences in nonverbal this group of autistic children. The play and nonverbal communication variables were not significantly correlated, suggesting that these variables reflect independent psychological factors associated with language development in young autistic children [22] .
Sigman and Ruskin [23] examined long-term associations between communication, functional play and symbolic play skills and language in children with ASD (mean MA 25.4 months), in comparison with typically developing children and children with Down Syndrome. According to the findings, functional play did not predict long-term gains when overall language abilities were assessed. Nevertheless, the number of different functional acts predicted gains in expressive language age for children with ASD. Children who engaged in more functional play initially improved more in expressive language skills than children whose functional play was more impoverished initially.
A shift in methods is observed in more recent studies on the relation between functional play and language in children with ASD. Christensen, et al. [24] demonstrated that a group of 18-month-old siblings of older children with autism later diagnosed with ASD performed fewer novel functional play acts than the TD group. Examination of the subtypes of functional play revealed that the ASD sibling group showed fewer selfdirected and other-directed play behaviors than the TD controls. However, the ASD sibling group did not show fewer object directed functional play acts. The authors emphasize that group differences in play are presented without covarying verbal mental age, since deficits in language in children with ASD may act as a proxy for the disorder itself [24] . Also, longitudinal studies examining infants and toddlers high-risk for ASD came to the fore. In the study of Sparaci and colleagues [25] forty-one high-risk infants (HR) with an older sibling with ASD were observed longitudinally at 10, 12, 18 and 24 months of age during a tool use task in a playlike scenario. Changes in grasp types and functional actions produced with a spoon were assessed during elicited tool use. Vocabulary measures were available at 36 months. Three groups were distinguished: Infant siblings later diagnosed with ASD (HR-ASD), infant siblings with language delay and infant siblings with no delay. The results showed that fewer HR-ASD infants produced grasp types facilitating spoon use at 24 months and functional actions at 10 months than HR-no delay. Moreover, production of functional actions in HR infants at 10 months predicted word comprehension at 12 months and word production at 24 and 36 months.
Other studies which examined associations between functional play and language sum functional and symbolic play together and report results according to the total score, thus providing not an explicit picture about the relation between aspects of functional play and language [26] [27] [28] [29] . In some items, it is marked not only whether the child has passed or not, but also the degree of her performance, providing thus a more detailed and accurate account of child's developmental level.
Language Development Survey (LDS) [33]:
The LDS is a checklist consisting of 310 words arranged into 14 semantic categories, namely: Food, toys, outdoors, animals, body parts, places, actions, household, personal, people, clothes, vehicles, modifiers, and others. The LDS assesses spontaneous word production in children aged 18 to 35 months. The LDS has good concurrent validity with object and picture naming on various standardized instruments [33] [34] [35] . Mothers were asked to mark on the list the words their child says spontaneously, even if they are pronounced in an idiosyncratic way. The form also provides the opportunity for mothers to write in additional words, but these words were not included in statistical analysis.
Child Behaviour Checklist (CBCL) (1.5-5 years) [36]:
The CBCL is a parent-reported measure assessing common maladaptive behaviors in childhood. The Greek version of the CBCL consists of 100 items grouped in two 'wide-band' factors -internalizing and externalizing behaviors -and seven 'narrow-band' factors, namely emotional problems, anxiety/depression, somatic complaints, withdrawn, sleep problems, attention problems and aggression. Parents are asked to note whether each behavior is 'not true' (0 points), 'sometimes true' (1 point) or 'very true' (2 points) for their child.
Modified Checklist for Autism in Toddlers (M-CHAT) [37]:
The M-CHAT is validated for screening toddlers between 16 and 30 months of age for ASD. The M-CHAT assesses risk for ASD and can be administered and scored as part of a well-child check-up.
Data collection
All children were visited at their home four times during the month. Home environment was more appropriate for eliciting a representative sample of the child's spontaneous behaviors, compared to the laboratory setting [38] . In the first visit each child was administered the Visual Reception scale and the Fine Motor scale of the MSEL, while the mother completed the LDS as well as a questionnaire on demographic information and the child's medical background. In this questionnaire mothers were also asked to report the age when critical communicative behaviors appeared for the first time; these behaviors included smile (SM), comprehension of questions and orders (CQO), and communicative gestures (CG) such as pointing, showing and offering. In the second visit mothers completed the CBCL and the M-CHAT and children were administered the Receptive and Expressive Language scales of the MSEL. In the third and fourth visit children were video-recorded while playing with their mother in a semi-structured situation with toys provided by the communicative and play behaviors may be attributed neither to intelligence nor to language development. All participants were at the one-word stage. In this sample approximately 40% of children with ASD produced more than 100 words, which is the vocabulary level when children usually begin to produce word combinations [30] . However, none of the participants with ASD could combine words to form simple sentences. Only 18% of the TD children produced more than 100 words, but none of the produced word combinations either.
Children with ASD were recruited from the Greek Autism Association, a Greek-based parent support group. All participants came from middle-class Greekspeaking families. Mothers' age in the ASD group ranged from 29-44 years (mean age 37.3 years), while mothers' age in the TD group ranged from 27 -43 years (mean age 34.6 years). This difference was not statistically significant (F = 2.0, p = 0.148, df = 1). Most mothers in the ASD group (65%) had completed high school, while 81% of mothers in the TD group had received university education. None of the participants exhibited severe sensory or motor deficiencies or had been hospitalized within the previous 6 months. Among children with ASD, 5 attended a public preschool for children with special needs, 4 attended private preschool for children with special needs and 1 child did not attend school. Among TD children only 1 attended private nursery school. Written parental permission was attained before children's participation in the study.
Materials
The following standardized tests were used in order to assess participants visuospatial, fine motor and linguistic abilities as well as autistic symptoms. [31] : The MSEL was used to match the two groups i.e. children with ASD and TD children in visuospatial, motor and language development. This test is administered in infants and preschool children from birth to 68 months and is commonly used in studies of toddlers and young preschoolers with developmental disorders [32] . It consists of 4 scales: Visual Reception scale measures visual processing, visual discrimination, and visual memory. Fine Motor scale measures fine motor planning and control. Receptive Language scale measures understanding of spoken language, knowledge of propositional and spatial concepts, ability to follow oral instructions, auditory short-and long-term memory, auditory organization, sequencing, auditory-visual memory, retrieval of facts, and general knowledge. Failure in the Receptive language scale is often due to an inability to derive linguistic meaning from language. Expressive language scale assesses child's ability to use speech to communicate and express ideas, vocabulary, abstract thinking and reasoning, auditory short-and long-term memory, and comprehension of auditory information.
Müllen Scales of Early Learning (MSEL)
distinguished from exploratory activities (e.g. mouthing, banging, shaking, rolling). For example, rolling a toy car on the floor could not be distinguished from the simple manipulation of the car. Following this line, only specific behaviors representing unambiguous adult determined functions were defined as functional in the present study. On the other hand, functional play was also differentiated from pretend play based on the three fundamental forms of pretense described by Leslie [9] : Object substitution, attribution of pretend properties, and imaginary objects.
The coding system for the behavior analysis of the present data was based on previous schemes [40, 41] and was further expanded from an inductive analysis of the video-recordings. An original coding system was designed which was used by 2 researchers in 10% of the sample of the video recordings that would be eventually analyzed. Inter -and intra-scorer reliability was calculated using Cohen's kappa for each behavior category. Categories showing inter-rater agreement < 75% were modified, eliminated or replaced. This process yielded a coding system consisting of 15 behavior categories regarding gaze direction, action on object, action on the other and emotion. The behavior categories were then grouped into broader categories according to the complexity of interaction: Initiates Joint Attention (IJA), Responds to Joint Attention (RJA), Simple Functional Play (SFP), Elaborated Functional Play (EFP) and symbolic play ( Table 2 ). Estimated interrater reliabilities for the final coding system were high, ranging from 0.81 to 0.99.
researcher. The set of toys included two different-sized dolls, doll furniture, a tea set, a telephone, a brush and a mirror, a school bus with little people in it, blocks, toy animals, a book, and a wind-up mechanical toy.
Mothers were asked to play with their child as they would normally do, introducing all the toys provided. Each play session lasted approximately 30 minutes. This process yielded a total of 1 hour of video-recording for each child.
Coding system
The coding system for the behavior analysis from the video was intended to have the following characteristics: a) To be concise and not redundant and b) To describe overt behaviors, instead of intentions, of the communicative partners. Particularly complex was the issue of defining functional play, mainly for the following reasons: a) There is no unanimity in the literature for the definition of functional play, and b) This type of play may often be confused with some forms of manipulation as well as pretend play. To study the emergence of functional play in infants, Zelazo & Kearsley [39] introduced three mutually exclusive categories of play i.e. stereotypical, relational and functional. This study demonstrated a transition from one type of play to the other occurring between 9 -13 months. The authors operationally defined functional play as the demonstration of adult-like use of objects. However, their important contribution to the definition of functional play was the deliberate exclusion of ambiguous uses, which could not be clearly Table 2 : Behavior categories included in type of interaction.
Initiates Joint Attention (IJA)
• Alternates gaze: Looks at object -Looks at partner's face/eyes -Looks at same object • Points: Extends index finger in direction of an object • Shows: Holds out a toy to partner but does not permit her to take it. • Offers: Puts a toy into partner's hand spontaneously and permits her to take it.
Responds to Joint Attention (RJA)
• Follows interest: Looks at the direction indicated by partner's pointing, giving, or showing. • Offers after request: Puts object into partner's hand and permits her to take it, after partner's request.
Simple Functional Play (SFP)
• Conventional acts on a single object accompanied by relevant sounds (e.g. for chewing or car noise). • Conventional acts on object directed to self (e.g., brushing one's hair)
Elaborated Functional Play (EFP)
• Conventional acts on object directed to partner (e.g., holding toy telephone to the mother's ear). • Conventional acts on object directed to doll (e.g., placing a spoon to a doll's mouth) • Conventional use of two or more objects in combination (e.g., stirring a spoon in a pot).
Symbolic Play (SP)
• Doll as agent: Plays with a doll as if it could act as an independent agent (e.g., could walk) • Substitution play: Uses an object as if it was a different object (e.g., substituting a ball for food to feed a doll) • Imaginary play: Creates objects or people that are not present in the immediate environment (e.g., talking to someone on the phone).
Solitary Play (SOLP)
• Looks around • Acts on an object without addressing the partner. significant results revealing that in children with ASD critical communicative behaviors appear for the first time much later compared to TD children. According to maternal reports in children with ASD smile first appeared on average at 4.9 months, while in TD children smile first appeared on average at 2.6 months (F = 4.1, p = 0.029, df = 1, η 2 = 0.224). Moreover, mothers in the ASD group reported that their children first produced communicative gestures on average at 30.7 months, while this ability first appeared in TD children on average at 12.2 months (F = 8.5, p = 0.002, df = 1, η 2 = 0.447). Also, mothers reported that children with ASD begin to understand questions and orders on average at 31.3 months, while in the TD group this ability was reported to first appear at 12.3 months (F = 8.2, p = 0.002, df = 1, η 2 = 0.379).
Group differences in types of interaction and play
The manifestation of types of interaction and play was calculated per minute. Findings show that children with ASD spent statistically significantly less time in Initiations of Joint Attention (F = 8.6, p = 0.012, df = 1, η 2 = 0.399). No group differences were observed in Response to Joint Attention (F = 2.1, p = 0.177, df = 1, η 2 = 0.136) ( Figure 1 ). Moreover, children with ASD manifest significantly less Elaborated Functional Play (F = 4.8, p = 0.047, df = 1, η 2 = 0.270),but significantly more Solitary Play (F = 9.1, p = 0.010, df = 1, η 2 = 0.412). Although TD children spent almost twice as much time in Simple Functional Play compared to children with ASD, this difference was not statistically significant (F = 2.9, p = 0.183, df = 1, η 2 = 0.182) ( Figure 2 ).
Correlations between types of interaction and play
Results of the Pearson r correlation coefficient test showed no significant correlations were between different types of interaction i.e. Initiation for Joint Attention, Response to Joint Attention, Simple Functional Play and Elaborated Functional Play in the Approximately 20 minutes of continuous footage from each play session for each child were analyzed. The first and last 5 minutes of each session were not analyzed to avoid adaptation and fatigue effects respectively. Times where play was interrupted by irrelevant stimuli (e.g., bell ringing) or where it was difficult to see clearly what the mother and the child were doing were also excluded from the analysis. Microanalysis consists in noting the onset and offset of each codified behavior. This kind of analysis provides information on the duration of each behavior, the initiator and the responder of the interaction as well as the type of interaction. For the microanalysis of the video recordings the EUDICO Linguistic Annotator was used (ELAN). The ELAN is an annotation tool that allows one to create, edit, visualize and search annotations for video and audio data [42] .
Video-recording analysis was also utilized in order to investigate the extent to which naming of an object by an adult, while this object is already the child's focus of attention may facilitate word learning. This question has been extensively studied by Tomasello and his colleagues for pseudo words in experimental conditions with typically developing children (for a review see Tomasello) [43] . However, our research examines further this issue in learning of common words in a naturalistic situation by TD children as well as by children with ASD. The word 'car' was chosen as the target word, because it is commonly addressed to infants and young children. Also, all participants in this sample played with the toy car provided by the researchers. As an index of word learning was used the spontaneous production of the word. The production of the word car was initially measured before the video recordings and after their completion. As regards video-recording microanalysis, the process described below was followed: On the video recordings of each child, researchers located the points on the footage where the mother uttered the word 'car' and defined a framework around the mother's utterance called 'episode'. An 'episode' begins when either the mother or the child first look at the a car and ends when both the mother and the child shift their attention from the car. The mean duration of car episode for the ASD group was 6.9 and for the TD group was 3.6 minutes. This difference was not statistically significant (F = 1.9, p = 0.184).
Results
For the statistical analysis the Statistical Package for Social Sciences (SPSS) was used. Group differences were measured with Analysis of Variance (ANOVA), while correlations were measured with the Pearson Correlation Coefficient (r) or Spearman's Rank Correlation Coefficient (ρ) in cases a variable was highly skewed.
Group differences in maternal reports on critical communicative behaviors
Group comparisons on maternal reports produced there was a significant negative relation between the age of first appearance of Smile, according to maternal reports, and Initiation of Joint Attention. Moreover, there was a significant positive relationship between the first appearance of Communicative Gestures and Initiation of Joint Attention, Elaborated Functional Play, Expressive Language and Vocabulary Size. The first appearance of Comprehension of Questions and Orders also showed significant positive correlation with Simple Functional Play, Elaborated Functional Play, Expressive Language and Vocabulary Size. On the other hand, in the ASD group only the first appearance of Comprehension of Questions and Orders was significantly positively correlated with Initiation of Joint Attention (Table 4 ).
Correlations between types of interaction and play with language
Results demonstrated that in the TD group Expressive Language as well as Vocabulary Size were significantly positively correlated with Elaborated Functional Play, while Receptive Language did not correlate significantly with any type of interaction. On the contrary, in the ASD group none of the language variables was significantly correlated with any of the type of interaction (Table 5 ).
Predictive model
Knowledge of the word car was measured directly with the MSEL-Language as well as through maternal reports on the LDS. It was demonstrated that before the study 4 out of 10 children with ASD could produce the word car, while this was the case for 1 out of 10 TD children. Measures after the study showed that none of TD group. However, in the ASD group Response to Joint Attention was significantly positively correlated with Simple Functional Play and Elaborated Functional Play. Moreover, Elaborated Functional Play was significantly positively correlated with Initiation of Joint Attention (Table 3) .
Correlations between maternal reports and types of interaction, play and language
Pearson correlation showed that in TD children typically developing group nor in the ASD group any form of functional play was correlated with the current ability to initiate or respond to joint attention, and this finding is in agreement with findings from previous relevant studies [22] .
As regards the relation between functional play and language it was shown that in typically developing children at the second year of life more elaborated forms of functional play are significantly positively correlated with aspects of language production and especially vocabulary size. More specifically, it was shown that elaborated functional play, which was spontaneously initiated by the child contributed to word learning. In other words, the more a child was involved in conventional use of objects directed to a doll or the partner, the more possible it was to improve her expressive vocabulary. On the contrary, in children with ASD language development was not correlated to any type of interaction.
The findings on the relation between functional play and language regarding the TD group are in agreement with [5, 11, 15] . On the other hand, the finding that other current communicative behaviors such as initiation of joint attention were not correlated with either functional play or any language variable, may be explained by the fact that joint attention is dominant in younger age i.e. around the end of the first year of life [44] . Nevertheless, around the middle of the second year i.e. the age of the participants in this study, the dominant collaborative behavior is functional play [45] . Indeed, it has been argued that joint attention skills constitute a prerequisite for the development of functional play, symbolic play and language. Around the end of the first year, infants exhibit the uniquely human skill to understand persons as intentional agents. This initial step, which relies on innate motives for intersubjective communication, enables young children to participate in cultural activities, such as using objects in a conventional manner and the creation of symbols [44] [45] [46] .
However, there is no unanimity among studies on the relation between functional play and language in children with ASD. The present study demonstrated that there is no concurrent relation between either Simple or Elaborated Functional Play and receptive language, expressive language or vocabulary size. On the contrary, [5] found that children with ASD with high language comprehension exhibited more functional play than autistic children with low language comprehension. Nevertheless, in contrast to the present study where mother and child interacted spontaneously in a naturalistic setting, in Ungerer and Sigman's [5] study functional play was produced in a strictly structured setting, where the experimenter gave direct and specific instructions or modelled the required action for the child. the 6 children with ASD who did not know the word car before the study learned it after the study. On the other hand, 8 out of 9 children who did not know the word car before the study learned it after its completion. Moreover, this change was significantly positively correlated with Elaborated Functional Play (ρ = 0.756, p = 0.030) b .
Discussion
The present study focused on the role of different forms of functional play and other communicative behaviors exhibited in a naturalistic situation in language development in toddlers with ASD, compared to typically developing toddlers matched for visual reception, fine motor and language development. All participants were at the one-word stage. Functional play was divided in two categories: Simple Functional Play which was defined as the conventional use of a single object or the conventional use of a single object directed to self and Elaborated Functional Play which was defined as the conventional use of objects directed to others i.e. a partner or a doll, as well as the conventional use of objects in combination. In this study, only actions that reveal an awareness of pretense were considered as functional acts according to Zelazo and Kearsley's [39] suggestion, while these acts were also differentiated from symbolic play as defined by Leslie [9] .
The findings revealed that in both the ASD and the TD group the dominant form of functional play was Elaborated Functional Play. However, compared to typically developing children, children with ASD demonstrated approximately five times less conventional acts on objects directed to the partner or to a doll or conventional use of two or more objects in combination. These results agree with relevant studies demonstrating that, compared to typically developing children matched for language development, children with ASD exhibit less time in functional play in spontaneous situations [7, 10, 18, 21, 26] . Also, this study accords with studies demonstrating that although in structured situations children with ASD may not differ from typically developing children in the amount of functional play, the functional play they produce is of a simpler and more fragmented form [5, 20] . Despite the fact that here children interacted with their mothers spontaneously, mothers of children with ASD verbally incited their children to functional use of objects, and all incidents of functional play in this group followed such prompts. Conclusively, the present study which took place in a naturalistic situation confirms that children with autistic symptoms exhibit deficits in functional play, especially in its more elaborated forms. In addition, as expected, it was demonstrated that children with ASD very few times take the initiative to establish and maintain a joint attentional focus. However, in this study, neither in the b Spearman ρ was used in this case because the variable "change" was highly skewed.
springs from an innate awareness of the subjective states of other persons. During the first year of life this awareness develops and leads to more complex forms of collaboration. In particular, neonates demonstrate clear interest in other's expressions, while 2 month -old infants are sensitive to the reciprocity of emotions and capable of recognizing communicativeness and its absence or appropriateness. At 6 months infants demonstrate a more complex management of affect and they respond to invitations to games. A dramatic change at 9 months leads infants to a more pronounced interest in exploring specific emotional reactions of the communicative partner and relating them to external targets as well as to a recognition of commands and prohibitions. At this age an infant exhibits a new readiness to tune in with the intentions and interests of a partner in joint exploration and use of objects. This ability forms the basis for the creation of meanings, imaginative roles, actions, and "tools" that are arbitrary or symbolic [46] . Data obtained from neuro-anatomical studies also advocate the Theory of Intersubjectivity [53] [54] [55] [56] [57] . These studies provide evidence that in typically developing individuals the expression of coherent emotions in coordination with the expressions of other persons is regulated by the Intrinsic Motive Formation (IMF), which involves the brain stem, the basal ganglia, and limbic structures. The IMF is present at birth. The later maturing of neocortical circuits, which regulate conscious activity, emerges in reciprocal, dynamic, and increasing involvement with IMF [53] .
In this vein, ASD may be accounted for by deviation in prenatal development affecting the IMF, which causes significant functional deficits in the innate motive for intersubjective communication. In the course of development these deficits are manifested in aspects of joint attention, such as pointing, showing, alternating gaze or following other's gaze as well as in functional play. The lack of motivation for cooperative communication may also explain problems in language development often observed in ASD, since language is based on the natural sociability of infants', which serves to intrinsically motivate cooperative awareness leading to the creation of meanings [51, 58] . Thus, the Theory of Intersubjectivity may explain the concurrent correlation between early manifestations of joint attention i.e. communicative gestures and the ability to comprehend orders and questions, with later expressions of cooperative communication such as functional play and language development observed in typically developing toddlers. Respectively, the Theory of Intersubjectivity provides an explanation for the lack of these correlations in children with ASD observed in this and previous studies [59] [60] [61] . Given that children with ASD in this sample are matched for their language abilities with the control group and despite that show deficits in functional play, which seems to play a crucial role in language development in typical population, one Thus far, deficits in functional play exhibited by children with ASD as well as its relation to language have mainly been accounted for by cognitive deficits. Piaget [1] hypothesized that the emergence of symbols (i.e. symbolic play and language) relies on the child's ability to differentiate objects from the actions she performs on them. This differentiation is partly achieved when the child can direct her actions towards other persons or representations of animate beings (e.g. dolls) i.e. in elaborated functional play, rather than solely towards herself or objects alone. Thus, deficits in the development of representational skills exhibited by children with ASD may be due to failure to differentiate objects from the actions they perform on them.
Other approaches which consider cognitive deficits as the primary cause of autistic symptoms, provide indirect accounts for the relation between functional play and language in children with ASD. In particular (Harris) [47] proposed that children with ASD are impaired in the three phases of symbolism i.e. decentration -moving from self as agent to other as agent in pretense, decontextualization -moving from using realistic objects in pretense, and integration -combining pretend acts to form sequences. Deficits at the early stages of the development of symbolism are already revealed in functional play since children with ASD experience difficulties in decentration as they do not make the transition from self-directed to other-directed functional acts. This deficit reflects their weakness to shift from external, contextually driven and habitual schemas to flexible, internally generated and planned actions. In turn, this difficulty may be accounted for by deficits in executive functioning [20] .
Functional acts are conventional actions on objects that are generated by and learnt from the other members of the social community. However, cognitive approaches to functional play and its relation to language seem to neglect this dimension. Apart from that it has been shown that the Theory of Mind is not correlated to either functional or symbolic play [48] . One of the first attempts to steer towards interpretations which consider the social dimension, supports that children with ASD are not highly motivated to functional play for a variety of reasons including desire for social reinforcement, unconventional reinforcer hierarchies, and low expectancies of success [49, 50] . Nevertheless, there is no robust evidence in favor of this explanation.
The Theory of Intersubjectivity (ToI) proposed by Colwyn Trevarthen [45, 46, 51] provides empirical support to the view that shared purposes regarding actions, as these are expressed in conventional use of tools and in pretend play, constitute presuppositions for the development of language, since in language acquisition the learner does not learn from another person, but through and with another person [52, 53] . In turn, the ability for shared attention and collaborative action may hypothesize that children with ASD may follow alternative routes in language development. However, intervention programs aiming to improve functional play seem to have long-term positive effects in language development [62] .
The present study has several notable limitations. One is the restricted sample size which increases the risk of type II errors. Moreover, some behaviors were observed for a very short time in either group weakening thus any group comparison. Also, later studies should apply a more detailed system for the behavior analysis which would further differentiate functional play as prompted by mother's verbal or non-verbal behavior or spontaneous.
Despite these limitations the present findings provide evidence for a continuous relation between joint attention, functional play and language development, which is probably based on innate motives for interpersonal communication and collaboration in typically developing children. This relation is disrupted in children with ASD, a condition characterized by disturbance of the innated motives for communication.
